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mm^] mmm 

m^i^m\::'mm^^^)v^mm-r^mm(omM&i&m<D^xizm-r^^mm^ 

[»*^2] m^ml(ommr>9■i-mm:^m^zi5\^^x. 
^^(o^^mizMbxi^ii>:^!^r=.m^m^^^W(Dmmmmmi)-'h'tn'etim. 

■^iKDmm^m^xMMmmmmzmmmm^^^. 
mm^mmmKm':5\>^xmm^m^mt!^mm't^ 

[»^^3] m^m2<Dmm>Ty^-rmm:^miz-js\^^x. ^^(D^^mx 
^i^^nf:imm^^mwi^. mm^ u < itmmommmm^i^r-iyxmmmmo^m 

[»#3g4] m^^2<Dmmry'T'i-mm:^mizi3\,^x. 
■^ti'eti<DmM^i&m<D^ti'eH<Dryy^^m^iZ'z>^^x^i^tc^mmmt. 



1 



ffiSE^t 2001-3077408 



#2000—265776 



InJlS A° ^ ~ > IC J; y # e> n -5 m# B (Z)3§|*M©fa# G (m) S: ^-rr^ (2) ^ t ^ 
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1] 



Wd(n) = G(iii) 



G(m) = 



y G(k)2 Vd(k,n) Vd(k,n]P 
Ref Wd(nf Vd(m,n) ] 



-1 



Vd(m,n) 



(1) 



^ fwdCk^* Vd(m,k) Vd(m,k? Wd(k^ 



k=l 



+ I aim) \' 



(2) 



aim) : m#a©iS5fe^cD^-g^«:*j 

R e : mm^ 

wd(n,l) 



Wd(n) = 



wd(n,2) 



wd(ii,P) 



wd(ii,l)~wd(n,P) : =&r>7^:hli^®fi^ 

Vd{m,ii) : mmE(Dt^^mtTi^U(D&i^m 

r vd(m,n,l) ^ 
vd(m,n,2) 

Vd(in,n)= i 

^ vd(m,n,P) J 

vd(m,n,l)~vd(m,n,P) : ^:r>7^:M^^®fe3^BI^ 

N : mmmm 

K : i^MMWi 
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c»^^8] m^m6(Dmj^ry^-rmm:&mz-s5\i^x. ^^(DMumm 
mij^^i^itmm^mmm.^. mm^v<itMm(Dmmmm^ifi-Lxmmmm<Dm 

^n'eti(Dmm&mm<D^n'eti(Dry'r-rm^iz-D\,^x:^!i>r=.^mmwiit:. 
^mm<D^ryy^-rm^izmm^n^m^iii)-'^^^^ti^^i^?!&nt!^. ±x 
<Dry'r^m^iz-D\^^x^tf-t^th^iz^ mm(D^Mm(D^%Mm(Dm^^m 
mt^m^m<±x<Dmiz-D\,^x^m^> Mizmm(Dmmmmmiz-D\>^x^tfi^ 

zttimmi-t^mmry^-rmmi^m. 

m^^io^i m^m7<Dmmry-f'±mm:^mzi5\>^x. 
n^uo^mmmMm(D7M}^ry'T±mn<Dm^ftnmmz^:^^^m^<Dm^ 
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K 



Wu(n) = Gt(in) 7Gt(k) ^ Vu(k,n) Vu(k,n^' 



-1 



Vu(m,n) 



Gt(m)= ^ 



R e(^ Wudi^* Vu(in,n) ] 



(3) 



r 



2! Wu(k:P Vu(m,k) Vu(iB,k]Pwu(k) + 
k=l ^ 

[wu(ii^*Wu(n)|cy(n)|2j 

<HU • • • (4) 

cr(n) : n#e®«flb^®#ryTt^^^©A;t7l8I^S±» 
Wu(n) : i\.^U<Dm.J^>^l'>7'±^m^(Dm^'\*n% 
R e : fllJcgp 



Wu(n) = 



wu(n, 1) 
wu(n,2) 



wu(n,P) J 
wu(n,l)~wu(n,P) : ^T>y^^M^<OM.^ 

Vu(m,n) : m#B®j^3fe^^ n#Scr)*llb^ 



Vu(m,ii) = 



vu(m,n,l) 
vu(m,n,2) 



^ vu(in,n,P) 
vu(m,n,l)-vu(m,n,P) : ^T^^-rmirCDBMmWL 

N : mmmm. 
K : m^mm. 

[0 0 0 1] 
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[0 0 0 2] 
[0 0 0 3] 

>!r CD ^te^ - > ® fa 0) 4e |g - > e> © ^ ^ S: « t> $ < e 

isifj m±m mmmm(Dmmi p i 9 5) K^-^n^^-oiz 

[0 0 0 4] 
K= (1/3) X (D/R) ^ 

iE6^?^®#-^lctt (D/R>3) lc-r^ifMI*^fe<5fc«?), M?^^iS:©iS[ 
[0 0 0 5] 

- > *^ e> ® aiBE -5 r i: T' ^ S o 
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[0 0 0 6] 

MX-li. jti^ (R. A. Monzingo and T. W. Miller, Introduction to Adaptiv 
e Arrays, John Wiley & Sons, Inc. 1980) IC5^$ 4x-2> J: "5 S^S^F^MlST > 

—9 0 1 (N). m^anmrnQ o 2 (D—g 0.2 (n), 912 cD—g 1 2 (n), m 
3!^mmmm9 03, mmm^^^mmQ 0 4, ^M-&^f§9 0 ssitj^^ie^g 1 

3 S:fix.TV>-5o 
[0 0 0 7] 

M*fEfttiaS5&9 0 2(1)~9 0 2 (N)^ttK:$>?S-&f^^ 9 0 5 «^#-r<5 i^lC ?tJM 

$4x, Mi5^#i-tims&9 1 2 (i)~9 1 2 (N)5:tf^@B^9 1 3 itmm<Dmcmm^ 

#ji*^#itiifs&9 0 2 #T>^-^-^^^9 0 1 tf^^(Dm-%izMhxmmm(D 
m^m-f^n^. o sit^m^m-fm^^ 02,91 2ic-§^^s 

[0 0 0 8] 

rr-C, T>5^-^^^9 0 1 (D—g 0 1 (N){CJ; 
X (l)~x(N)7?^b. M*^#t:tllIIS&9 0 2 (1)~9 0 2 (N)tc^ftSM*®1it§:^ 

m:bizm^ti^ ^mm^ t ^mm-^m^ d (Dmm<o 2m^ «/h ic -r s ^ *?> ® a 
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E [X*X'*'] 



x(l)-d^ 
x(2)-d* 



x(N)-d 



• • (5) 

• • (6) 

• • • (7) 



X = 



^ x(l) 
x(2) 

x(N) 



^opt= 



EC-] t±^^f« 

x(i): imE(DT>^-^mir<D^mm^ 
w^(i): i«@c07'>7^i-m^^lc^-r^«a^ 



(8) 



r © J: e> J&S*^ b T T ^ - > S r i: IC J; »; , 

0 IC «i -5 z: o 
[0 0 0 9] 

- > e> 0J5|^1- -5 «lJE-t- S :i jb^ «rigtr ^ S o 
[0 0 10] 
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[0011] 
[0 0 12] 

[0 0 13] 

> iS^^-r -5 ^ i: 5: S «f -r -5 o 
[0014] 

[^S t- 5 «) ® ^^] 

yy^^m'f'<DmmmmcMLxm^mizm^m'f^nom^m'fm^ii^^^^ 
TSM*^ "Tig ^^fsc® nxm^^n^ mmmm x ^ a fc frjM ^ ^ ^i^s 

9 ailiE#2 0 0 1 - 3 0 
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[0 0 15] 

ffi $ n fS # IC J: o T # ^ t-t ^ o 

^ m^mzwm v x , ^c ^ it i: ® 2 

[0 0 16] 

xm^mi&mmz^m.mwi^'^^. mmBMmWi\zm':5\^xmm'^mmM±^m 

[0 0 17] 

g ic tt S M*^# It ^ ti^tL^^ -r -5 r h ^ #^5: -t ^ „ 
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[0018] 

T-^tt-t ^ i: =fo ic. m.Wi(Df«mmmm(D m<Dm^ ^mm-t^ m^^<^ 
Mmm.h\^xmm-t^^ii-^mnt.-t^o 

[0019] 

^=^w^m.±<D±^-^^m.m-t^z.hfs^x^^o t.t=.. ^mo^^^MAm^icM 
tji^nmmmmt.m.m'r^m^izu. m.Wi(D^^m±wt. bT^#*v^^ <3fcs 
.fc^fc^^-rsr^^^T^-So M^is. ^m.skn<o^nfiiMmm.mz'D^^x^^u 
m^m(Dmmni3^mm■tt\.\t^(Dm.m^^^<D^^m\z^•t^=^m^^n•t^^ 

[0 0 2 0] 

<Dmf^ry^±mm(Dm3!f^i4vfmmz^^^mm^(Dm^<^ h;i/wd(n) 

e>nSm#g©3g7^M©5pJ#G (m) S:^-rr^(Z)||(10)^i: ^^stci^y jgbttW 
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Wd(n) = G(m) \ T G(k)2vd(k,n) Vd(k,nJ^ 



G(m) = 



(I 

R e[ Wd(n]P Vd(m,n) ^ 



-1 



Vd(m,n) 



(9) 



^ [wdCkjP Vd(m,k) Vd(m,k^* Wd(k) + | cr(m) 1^ 



(10) 



aim) : mS B 
R e : 

wd(ii,l) ^ 



Wd(n) = 



wd(n,2) 



wd(n,P) 



wd(n,l)~wd(n,P) : ^T>^±m^<Dm^ 

Vd(ni,n) : m#S©^*^i: n#a©S%J^ 

^ vd(m,n,l) ^ 
vd(m,n,2) 

Vd(iii,n)= \ 

^ vd(in,n,P) > 

vd(m,n,l)~vd(m,n,P) : ^I'^^ri-mi'CD^^mik 

K : ^^mm. 

[0 0 2 1 ] 
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[0 0 2 2] 

mm<Dm^mtxmm.^ti^mMmmiy:^'r^izmm^ti^mj^Tyy^i-mm:^ 
n^^'DK. <pist< ii^^^cDMmmmmommry^i-mmiztsn^m^m-f 

[0 0 2 3] 

rrT'tt, mm:<D^^mt(^^mmry'ri-mm^mmhr^mM&mmizmnx 

^mm^tir^m^iz^^x=fm^^H^. 
m^meiz^\,^xit. mm<on^m(D^ti^Mz^^x^mm&Mmi>^^i^^ 
'f^mm:^ ^ m^mizmm l t , mmmmm iz^i-y^^mm^n t.(D2 

r y^i-<Dm\^^^'^^- ymmz^m^m<Dmmn:f:^m!&-t^o 

[0 0 2 4] 

mz^^^m^m.m-t^<Ditmmx':^^o t^^b, ^t^^m(Dmmmi:^Mmv 
X. t^mm(ommm±i(Dm^^t>'&t. Mmmmmiz^\'fsry'r-r(Dm\^^^^ 
-st-yii^mmzmm-t^^iLizj: mmmmmiz^i-f^^mm^n^mm-^ 

[0 0 2 5] 
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[0 0 2 6] 
[0 0 2 7] 

m(D^H'eti(ory^±m^ic'D^^x^i^t:L^mmmt. ^mm<D^ry'T-±m 

M^cov^T-^f^-b, ;mizmmi<DmmmmmiZ'D\i^x^nvr^i^m^=fm^ut!<D 
wmmti.xmmt^z.t^!^mt.t^. 

[0 0 2 8] 
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r 

Wu(n) = Gt(m) |^^Gt(k) ^ Vu(k,n) Vu(k,n]P 
Re[ Wu(n^* Vu(m,n) ] 



-1 



Vu{m,n) 



(11) 



Gt(m): 



£ Wu(k]P Vu(m,k)Vu(m,k]P Wu(k) + 

^1 ^ ^ 

[Wu(n^^ Wu(n)|a(n)|2 j 

• • • (12) 



cr(n) : n#acD^Jfe^o^7>ft^^®A;^^1g^«;^7 
Wu(n) : n#g®ig^&7'>7":^^^t^®aa^V^^J^ 
R e : 



Wu(n) = 



wu(ii,l) 
wu(n,2) 



L wu(n,P) J 
wu(n,l)~wu(n,P) : =&7'>7^:^^^©a^ 

Vu(m,n) : m#gCD^^^i: n#a©S%^ 

vu(in,n,l) 
vu(m,n,2) 

Vu(bi,ii)= • 

^ vu(m,n,P) J 

vu(m,n,l)~vu(m,n,P) : ^T>7^:^^^<DfejgiliJ( 



[0 0 2 9] 
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# 
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[0 0 3 0] 
[0 0 3 1] 
[0 0 3 2] 

$:2g^bTV>S„ t-^it)-^. jti^e5^v>M^®*lc^i!t®5g*Ml 0 1 

So ^>^©5g5^Ml 0 1 l«iSc®««6Ml 0 2 i:cDra"r4e^3l#*^origJc:S:o-t 

v^So -t^t)**, #ag*Mi 0 1 ttVN-r4x3^)^(Z)»M^i 0 2^^m\^xm<Dm% 

[0 0 3 3] 

m\z.n^mm.o>m^^ry^i'mm:i}'^mm^t\x\>^^. ci^Mr-ti^ti^tv 

[0 0 3 4] 

m.Wi<Dmmmi O 2 id:, ;t^(D:^^)/ hl7-^ ^^hxm^mi 0 3 ilg^^Stl 
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#2000—265776 ^ 
m^mi 0 3t*, ^iSC<DS%Ml 0 2;5;e,t;ic^iS[(Z)3S7^Ml 0 1 fcov%T^ 

|^Je«^^cM^^$:if^v^, ^ti^*i®S;«i5M i o 2icfet:t<g>T>7^-^®*lioitt7\-^-> 

[0 0 3 5] 

®3CJDMl?tt3 ^©iS^^^Ml.O 1^3 -DCDmi&mi 0 2 -S^-^Sr^L 

x^^^ibK f^^mi 0 iRXJ^mmmi o 2(Z)iltMvMici;S:DT^Jg-tti«j;VN„ 

, ^^mi 0 i>?)>e>«;®Mi 0 2^c|pI*^e>^f^aoMM^cBl•r■5Jl*JIlI«s®tIW^: 

[0 0 3 6] 

l:_h. 1 0 2 (2)i:j^5^Ml 0 1 (DiiCD^-eJlMi- -5^-^5:21^1/, imc 

jHS^-v:^;i/«:deM-r'&fl&® 2o(^»%Ml 0 2 (1), 1 0 2 (3) e>j^MSnS 

m^0^^mi 0 1 (i)co^'^ic*f-r-5i^#$:jiiM-r<5:^«?><^S'M$:^f e» 

[0 0 3 7] 

01 CfeVNT. «:gaiC#^%^l 0 2 (1), 1 0 2 (2), 1 0 2 (3)*>e>3^5f5M 
10 1 (l)tC|6iltT^«)^«?)fe®E^®##^3^JS t Sr^ti^tijtm-rSo fib, 

[0 0 3 8] 

a§§5KMl 0 Kind:, XT^^yys 1 1 T'SV^^CM^SS'fi5^^ 
1 0 2;^^b^^bfe^#M-i•i:e^:^)'^##bTV^-2,M-^^3^J (St) iKD^M^ 
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fjtiB. ^mmm<Dm^iZ^^^Xlt. (D. Cerlach and A. Paulraj, 

Acoustics, Speech and Signal Processing, ICASSP, Vol.4, pp. IV/97-IV100, 

1994) ^c:gts^lTv^s:3^s$:^^JM•rtl^^<i:v^„ 

[0 0 3 9] 

M^mi 0 3 It. AiJ•^tlr=.mmm4§^(DU^mm^zm•:3\i^x. ^^mi 01a 
)izi5Vf&'fmmjt>m/Mt-^ti^>^z>iz, mmmi 0 2 (d, 1 0 2(2), 1 0 

[0 0 4 0] 



wd(k, j) : T *) (OT>^i-m=^m(Dm^ 
Vd(iD,k,j) '.y^cDTyy'^mi-Uo^BMmWi 

p : Ty^-f-m^m. 
N : mmm. 

0 2 0Dill#«;d^ii:^$it-S®:«>^M*bVNo * ^3l#I^T'l« 
^mi 0 2CD33lft«:^j5:MbT%^®li^D^VA„ 

[0 04 1 ] 

1 0 3 ^±T^;Imi^<^)^^^t©fPM^l^Edolm$:^^^;b^p>^^^)Tt^^$:^Te>. 



[|JC6] 
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(13) 
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mi] 

K 

Edowi=^U(k) • • • (14) 

K : Sg5fe^^ 

[0 04 2] 

Ml 0 2 (1), 1 0 2 (2), 1 0 2 (3)lCiKM$tl'5c 
^^^^1 0 2(1), 1 0 2 (2), 1 0 2(3)l±, ^tf^Ml 0 3 CcfcoTSMlC 

hx^^^o :r.tnz^ij^ ^mmmi 0 2{i), 102(2), io2(3)®r>5^ 

® A iJf - > Tb^SSe^ $ ti S o 
[0 04 3] 

[0 0 4 4] 

^mmmtt^m^-t^-^JVCD^^ :2 5 0m 

T^T^-^^^Or^PB : 0 . 5;i 
MMXy^'l^^y K : 0. 1 
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mmmm : 3 e 
^^mm : 3 6 

^^^mz^\i^Xit. m^1it:iCm (R. a. Monzlngo and T. W. Miller, Intro 
duction to Adaptive Arrays, John Wiley & Sons Inc. 1980) JCa^^tlSi:-^ 

o 

[0 04 5]. 

M(D^^^mMmxitmmmmm.miJ^ e o o mX'&^cDizMh. :^mmxit4: o 

0 m J C ^ y ^ 2 / 3 JSA T ^ ^ T' ^ S 21 1 *^ 5 c 
[0 04 6] / 

S^Ml 0 2 (Dh^^^Ml 0 1 (l)i:®KT'3l#t-5#^$:2©^b, I^D 
jiM^^:^<>;VS:^M'r-5ft&(^)^*Ml 0 1(2). 10 1 (3) e>j3l#$4xSM-^® 

0 2a)<D^mizM'ts^w^^mt^iiiit)iz. mm(Dm^mi o 2 c 

1), 1 0 2(2), 1 0 2{3)<D±XiZ'D\^X=^^^i&m-t^r^f^<Dmn^n^^(D 

ti^xmm-t^. 

[0 0 4 7] 

^fe. S2tCttj^7^M 1 0 1 (2), 1 0 1 (3)«^$tVTV^^V^7b^, 1 0 

1 (2), 1 0 1 (3)iM*Mi 0 1 ii)t.mm(Dm^^noo 

m 2 iz ^ \, \x. mwiz^^mi 0 1 iDit^m^m 1 0 2{i), 102(2), 1 

2 0 2001-3077408 



#2000—265776 



[0 0 4 8] 

#S«I^1 0 2 (1), 1 0 2 (2), 1 0 2 (3)tt, -en^tl^-X^y 3 1 
5f5Ml 0 1 (l);{)^e>^Mb:feS#«#^lS^*'^^#bTV%^^^^^J (St) 

* fc> 1 0 2 (1). 1 0 2 (2), 1 0 2 (3)tt, ^tS[(Z)^5KM 1 0 1 (1) 

,10 1 (2), 1 0 1 izycD^ti'etuz^^^xBmmm^mmizm^-t^. 

[0 04 9] 

3&i3, 'fe3il»fS:(Z)^t^^COV^T^i. m^lt:^m (D. Cerlach and A. Paulraj, 
Acoustics, Speech and Signal Processing, ICASSP, Vol.4, pp. IV/97-IV100, 
1994) ^C^StlT^r^-5:;^^S:^fJM•rtl«J:V^„ 

^mmm 1 0 2 (1), 1 0 2 (2), 1 0 2 {3)i!jm^iyr=.±r<D^mmmt. m 
tpmi 0 3 ic^mstiSo 

[0 0 5 0] 

^CS^V^T> mmmi 0 2 (1), 1 0 2 (2), 1 0 2 (3) ®^#:®^^«:^3*^S:/Jn 
^bStl<5 S^Ml 0 2 (1), 1 0 2(2), 1 0 2 (3)©-?-tl^tlJC33l-tS 

mjd;ryy^i-mm:<Dm^^^ hjvt&mzi^^mi o i (d, i o i (2), 1 0 1 (3 

[0 0 5 1] 

zi3T% n^ucommmi 0 2i:msg®3§g*Mi 0 1 niimm-t ^m^^M 

^■t^t.. mSSOSS^Ml 0 1 J^^®^IS(^3S5^M 1 0 1 *^^n#BC0^S&M 
1 0 2 3b^^l^S^#«*U(n)li, ^jJc^'e^i^SZiaA^T'^-Sc 



2 1 
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K 



U(n) = 



2[wu(k,j) Vu(m,k,j) 



(15) 



wu(k,j) : ±.t)<DT>v^i-m^m(Dm^ 
Vu(m,k,j) : ±^<DT>y'i-mi^n(OBm^WL 
P : 'r>^i-M^B. 
K : i^MJ^L 

/hS <?feS®A^M^ bV^o m^lt. 0 2 (l)^C^^■tS^#«**VJ^$V^ 

[0 0 5 2] 

1 0 Sl^±VmU(D^ii^<DWmUEnp^J^^-fy^P>:^I^XMn^nOo 



N 



Eup = 



U(k) 



(16) 



N : mmmm 

[0 0 5 3] 

Ml 0 2 (1), 1 0 2 (2). 1 0 2 (3)lC©ji$n'5o * fc> 1 0 3 ;()^^^ 



2 2 
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^SS&M1 0 2 (1), 1 0 2(2), 1 0 2 (3)tt, ^cffMl 0 3lCj:oT&MJC 

LT#X.-5o ZltltCckU. 0 2 (1). 1 0 2(2), 1 0 2 (3)(7)T>5^ 

-r^-^HrfiHS/N'^-^^^S^r^^tl-So #J^5|cMl 0 lli^tfiMl 0 3 COSH^ 

[0 0 5 4 ] 
[0 0 5 5] 

#S^^7b^?^^-r-g>-fe;i/®^^ :2 5 0m 

ry^^m^cDrnm : o. 5 a 
jSj^-Zn 7 T -r ;i' : *ltsc^5^;i/ 

aSMX-^/'^^y F : 0. 1 
»^MiS[ : 3 6 
SgJ^Mm : 3 6 

^m^m<onmmf)^''j :120s 

[0 0 5 6] 
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[0 0 5 7] 

IC^ J-t S ^# S: X 7^ A^fls t b T <SM-r S :i *^T' ^ -6 c 
[0 0 5 8] 

[0 0 5 9] 

0i<3D#-^^M^tc, simMi 0 1 ii)xm^'^tit=.^mmWLt)mm,m 1 o 2 
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